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SnImary

Hyperbaric oxygen therapy (HEOT) inproved healing in five prospective randormised tnals of
diabetic ulcers and reduced the rate of major amputation in two of these 19
HECOT has bheen shown to be cost-effective ewven though it 15 a moderately expensive therapy *
o After HBOT, healing 13 maintained in the medim to long term because vascular neogenesis 13
protaoted 128
Cotmnplication rates of HBOT are low and treatment 15 well tolerated by the majority of patients.

HBEOT must be used in conjunction with good wound care and an holistic approach to the patient.
Thiz requires a multi-disciplinary approach to problem wound management.

The clinical evidence for HEOT

Five small prospective randomised trals of HROT for diabetic ulcers have now heen published. -3 All show
wnproved healing, and in two a reduction in major amputation rate was reported (Table 1), Follow-up studies
suggest these benefits are mantained m the mednim to long term (three to fve years) ® Improved healing
rates and an approxzitmate halving of major arnputation rates has been reported consistently in several other
pattly or non-randomised clinical studies and case series %% A recent Cochrane rewnew identified the need for
further large randomized studies to walidate these data, but concluded that, where it 15 avatlable, HBOT
should be emploved for diabetic ulcers ®

Table 1 Summaty of randomized studies of hyperbaric oxvgen therapy in diabetic and non-diabetic ulcers

atudy Patients Ouicome measure Results HEO | Statistics Comment Control
Healed ulcer 13717 1021 p=0.05 follow-up 3w
Kalani et all 38
Major Ampuiation 217 721 p=005 follow-up 3w
Faglia et al? 68 Major Ampuitation 3735 11/33 p=0.02
Doctor et al® 30 Major Ampuiation 215 75 p=0.05 weekly HBOT
Healed ulcerat 1l yvr 5/8 1/8 p=0.1026 saving approx.
Abidia et al? 18
Wound area decrease 100%g 52040 p=0.027 $8000 per pat
Hammarlund® Wound area decrease at 6 Diabetic and non-
- . <
& Sundherg 16 weeks Sl e P diabe tic ulcers
Wound healing time not p=0.03
stated in ahsiract HE O group had
Lee et al © p<0005 |severer wounds
(Absiract only) HHEe) Minor amputation el et
lowex, (=00
2-year follow-up mortality
Qriani et al® 115 Amputation 3/62 6/18 p=0.01 pari-random only

HEOT 15 amoderately expensive treatment. In Chrstchurch, we estitnate the cost of a 30-treatment HEOT

course, cluding all wound care and dressings costs to he approzmately $13,000 per patient. Howewer, the
cost-benefit studies which have been done in the UK and USA show an overall saving by combining HBOT
with standard modalities of care m the management of diabetic ulcers, as well as mproved outcomes 34 A

recent UK study reported an overall sawing of approzimately NMZEE,000 per patient treated cotmpared to non-
HBOT care *

Locally, we have too stnall a database yet to have a good 1dea of how well we are doing. Howewvet, of the
first 50 lower limb ulcers of muxed aetiology (approx. half DM ulcers) referred to HMU, 18 (36%) were
healed and 7 (14%%) substantially wnproved on mednm-term (approz. 3 month) follow-up, NNT for
wnprovement = 2. There was no major morbidity related to HEBOT m these patients.

How HEOT works

HEOT seems to work on the diabetic wound i several ways. Firstly, the mtenmittent restoration of steep
oxygen diffusion gradients in the pen-wound area stinulates fibroblast function m a dose-dependent
manner. 1% The cycheal pattern of hyperosygenation/hyp ozia leads to the release of local humoral
mechanisms promoting wound healing Eecent work suggests a positive effect on nitric oxide metabolism in
the diabetic wound. These changes result in an advancing field of neovasculogenesis. At the same tine,
oedema 15 reduced maproving perfusion, and macrophage function 15 enhanced, particularly the “oxygen
burst” phase, in the hypoxic diabetic wound. HBOT 15 known to work synergistically with several antibiotics.
Dally HBOT also corrects deficient neutrophil adhesion in Type 1T diabetes,

Whom to refer for HEOT

Any diabetic patient i whom a wound 15 not healing after areasonable period of ntensme wound care
should be considered for HRBOT. The general wew internationally 12 that this includes diahetic patients with
at ulcer that 13 faling to respond after st weeks, or earlier if the ulcer 13 regarded as limb threatening, and n
whotn no surgically correctable large vessel disease 13 present. Operable vascular lesions should be dealt
with first. Eenal falure and concommitant major proximal atterial disease carty a poorer prognosis for HBOT,
st as they do with other interventions. Anecdotally, HEOT has heen reported to be particularly useful in the
neuropathic and Charcot foot.

The ewidence i non- diabetic ulcers 15 more limited, but the same broad principles apply and HBOT has heen
shown to enhance healing i one small, prospective, randotmised study”

Problem wounds secondary to accidental travma or medical misadventure 1n both diabetic and non-diabetic
patients may be referred for assessment for HBOT under a prior approval ACC contract that has been i
place nationally since March 2002, Many potential referrers are unaware of this ACC-funded serwce.
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